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摘  要 
I 
摘  要 
 
利用 1968 年 1 月—2007 年 12 月北美渔业环境资源实验室（PFEL）的上升
流指数（UI）月平均数据和 1967 年 1 月 1 日—2006 年 12 月 31 日的 UI 每 6 小
时数据分析中国东南沿岸风生上升流的时空分布特征，然后利用 1988 年 1 月—
2008 年 12 月的 SODA（Simple Ocean Data Assimilation）月平均同化数据得出南
海北部沿岸风生上升流的空间分布与年际变化，并分析厄尔尼诺（El Niño）事
件对该海域风生上升流的影响，再结合 1999 年 7 月 25 日—2009 年 11 月 18 日










的闽中地区却存在 3 个显著周期（一年、半年和 4 个月）。 
根据 UI 每 6 小时数据计算的日平均数据表明：中国东南沿岸风生上升流夏





























































Using monthly UI (Upwelling Index) data (January 1968 to December 2007) and 
6-hourly UI data (January 1, 1967 to December 31, 2006) from PFEL (Pacific 
Fisheries Environmental Laboratory), this thesis analyzes the spatial and temporal 
characteristics of wind-driven coastal upwelling off the southeastern China coasts. 
Then the thesis applies long term SODA (Simple Ocean Data Assimilation) monthly 
data since 1988 to study the spatial distribution and interannual variation of the 
wind-driven coastal upwelling in the northern South China Sea. Besides, SODA data 
are also used to analyze the influence of the El Niño event on the wind-driven coastal 
upwelling. Finally, the thesis further combines the QuikSCAT data to discuss the 
responses of three coastal upwelling regions in the northern South China Sea to the 
Ekman pumping and Ekman transport. 
Monthly UI data indicates that there exists wind-driven coastal upwelling in 
summer, mainly appearing off the eastern Hainan Island and the Leizhou Peninsula, 
and along the coasts from Shantou to Zhejiang. The wind-driven coastal upwelling of 
the eastern Hainan Island is stronger than that of the others; and the upwelling is 
stronger during June to August. Wind-driven coastal upwelling off Zhejiang appears 
earlier than that off the eastern Hainan Island. Furthermore, wind-driven coastal 
upwelling off the eastern Hainan Island, Shantou and Zhejiang has a trend of 
intensification. In addition, the wind-driven coastal upwelling off the central and 
southern Fujian coast as well as Guangdong and eastern Hainan Island coast has two 
significant periods (one year and half a year); the upwelling has two periods (one year 
and four months) off the northern Fujian coast and Zhejiang coast; and the upwelling 
off central Fujian coast has three periods (one year, half a year and 4 months).  
6-hourly UI data also shows seasonal evolution of the wind-driven coastal 
upwelling off the southeastern China coast. The upwelling appears in summer, starting 
from June, peaking in July and weakening in August, and then disappears in winter 















summer. Spatially, UI varies small off Zhejiang coast, while the UI off the eastern 
Guangdong and Fujian coasts varies the most significantly. According to the UI 
analysis, the wind-driven coastal upwelling off the southeastern China coast can be 
characterized as three sub-regions: (1) along the coasts from the Hainan Island to the 
eastern Leizhou Peninsula where the wind-driven upwelling is the strongest, (2) along 
the coasts from northern Fujian to Zhejiang, and (3) along the coasts from Guangdong 
to southern Fujian where the wind-driven upwelling is weak.  
Historical monthly SODA data and daily QuikSCAT data show the locations of 
strong upwelling in the northern South China Sea and their variations. Wind is the 
dominant force acting as the control factor for generating the upwelling. The monthly, 
seasonal and interannual variations of upwelling are well associated with those of the 
wind field. These data also indicate that the upwelling in northern South China Sea 
intensified during the strongest El Niño event in 1998. In addition, three representative 
wind-driven upwelling regions have different mechanism. In the eastern Leizhou 
Peninsula area, Ekman transport plays a more important role compared with Ekman 
pumping, in terms of impact on the upwelling. In the coastal region off the eastern 
Hainan Island, Ekman pumping is a more critical factor. In the region off the eastern 
Guangdong coast, the Ekman pumping is much lower, or even reduces the upwelling 
strength because of the negative wind stress curl, so Ekman transport contorls the 
upwelling generation. 
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